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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a zoom lens in 
which distortion aberration on a short focal distance end 
and magnification chromatic aberration, etc., are 
compensated well, whose entire length is short, and 
which has power variation ratio of >2.5. 
SOLUTION: In this zoom lens which is constituted of a 
first lens group 1 G having a negative focal distance, an 
aperture diaphragm, a second lens group 2G having a 
positive focal distance, and a third lens groups 3G having 
the positive focal distance in order from an object side, 
all the three lens groups move in an optical axis 
direction so as to decrease an interval between the 
groups 1 G and 2G in the case of the variable power from 
a short focal point end to a long focal point end, and 
whose power variation ratio being the ratio of the focal 
point distance at a long focal point end and the focal 
point distance at the short focal distance end is >2.5; 
the lens group 1 G is constituted of a positive first lens 
whose convex face faces to the object side, a negative 

meniscus-shaped second lens whose convex face faces to the object side, a negative third lens 
and a positive fourth lens in the order from the object side. When the Abbe numbers of the first 
lens and the fourth lens in the first lens group are respectively v1 and v4, the expressions of v 
1>50 and v4<30 are satisfied. 
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«c{iaj;^|i|S{cife<Jt:i|iJ(::in,®^f6l{t3tE(^l?l u 

■rsx— Au>-x, 

>X(7:)T';/-<|^^^n-env 1 , vAtT^t^.^T 

X— i».u:/X„ 

V 1 > 5 0 

V 4 < 3 0 

[if *^ 3 1 siriem 1 i^>':^m<DMM.^m^ f 1 1 
tUfs^i uvxs^c^coms L->xco:^,,^£Egi^ f l 

Sit 1 31 2 {;i|5«(^X- A u>-X, 
1. 3< f l/f L3<2. 0 

[|f*3l4] tfFl5^2 U'^Xp;d5 2ftcD:^U>'X:S:^ 
;e>^otfllEm2 l^>XS¥^Dl:^i^^$:{|IJi:gt«^I^J(7)u 
VX;55<^fc^cH^':/X-efc!9. SirfE2«:(r>:&u>'X(7Drt 
u >- X ^-g- ^ V > 6 r i: ^l^gS: i: -r 5 a 

1-3 (7){pin;^i^ 1 ^(wfa«<DX'-i>. u>x„ 

[iS*3S5] ttrlESl l^VXp(^^fe.irSg«^f 1, S 

^ w t ^if^mt-r^m^m 1 -4 ofpind^ 
1 ^{wiE«ox-i^ ui^Xo 

1.15<fT/|fl|<1.40 

MlU^XW. PP^f"?. :E(D:II..^SgR|:^Wr-5ll2 U 
:^X«^, jE(0^!^,;aigBi>£rWi-5m3 uvXpJ:i9«^^ 

:^Xi$<i:M2 i^>'XI¥(^r^Bi;65jiS/>i-5<t 9{w8trl5 3o 
(Dl^>'XS¥;d5^T*tt:6-f6]{c^i(jL, :^,1g.^.iSST-(;:>:^,.^ 40 
EB8^^:t,,^dSr-(7):^..«SEffi|(Ditx?^5^f&it:;65 2. 5 
f8^i^ilC0X-i.U>'XiCioV^r. ffrlEm2 U>'XS$>5S2 

ftco:Ru>x^-g-;z^, ;6^otiri2||2 u^-xs^t^ftt^i^f*: 
ftiJirSti^fflcoixvXjdst t,(wjEwvX-Cfot). ^IE2 
ftO:^ U ^Xc^f^ CO— U > X ^-g^ ^ tlT:fc^ ^9 . 

SiwSiiEmi i^>'X»co:^..«sgBl^ f 1, ^mj^t&x<D 

±^<omj^^m^ frt-r^t^. &.T<D^w^^m^ 

i- 5 r <h ^it#m i: i- 5 X-A u >X. 
1. 15<fT/|fl|<l. 40 
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ir ^»SS: <i: -r 5if jftJS 6 ^::iE«coX-i^ u >X, 

V f > 5 0 

V r < 3 0 

mi L^^^xp, §^pg^«9. iE(Dm,^.^m^m't-^m2 u 

>^ntm2 L->'XS¥(^rafii;d5«/>-r 5 J: 9 }::tfrlE 3 o 
c^u>'XS$;55^T^$i;^[^{z^®)L. fjiEm3U>Xg$ 
^3tttir[6i{-^itj-t-s - t xy^-io v^v^^^T 9 X- 
-^^u>X{c*5^^-c. ^:^,,^iS-e60MIE^ 1 l^^-xs^^h 

2 UVXt^^OPs^Ri^Dizf. S2 U'V'Xaf.hmS U^-X 

,^^2 U-vXa^COraRi^D.zT, m2UVXS$i:m3U 
>X»(7)raRi^D23T<ti-5.i: i^T^^*#^$r«S: 

-r 5 w t ^ <i: -r 5 X- A u > x. 

0< (D23T-D23w) (Di2W-Di2t) <0. 2 2 

Ifi3ft^9] IrlSUl UVXS¥(7:)^^,i^,ll§SSi^ f 1, :^ 

#^^?S^-rs w i: ^it#j|^i:i-SiS*« 8 iz|S«<75X- 
AU^-X, 

1. 15<fT/|fl|<1.40 
[it*^l 0] tillEms l->'XS^;55/>/^< igf:^ 

< J: 5 ^'ij^Jt^i^^^^stT^mu'Vxr-it^^nfcr t 

^4^S5: ^ i"^ iS^^ 8 Xfl 9 tCfSKc^ X— i>. u vx, 
[iS*^i 1 1 «riam2 u->'XS^7)5 2tt:(?:>:^U'>X$r 
d^oMISM2 u^^Xl¥o^ti#?fr{|iJi:^tj^{ftijcD 
uvxids^ ttciEu^-x-cfci^. tfriS2tfi:(D^u>-X6o 

I^<D-;^;ds:E u :/X <h S-g^ ^ ttr V > 5 r <^ $r #m 
ft3ftJS8-'l 0(7){pIiX75^1^{C|E*g(^X— i:^U>X, 
[ft 1 2 ] if 3fe3S 1-11 lse(DX-i. u>'XSr 

lO 0 0 1] 

\^y':^:^:^9^{zm\.ti2. 5fBFd>^ 4ffiFmSolE»Jt 
^Wi-^X-A u>'X{cM-r 5o 
[0 0 0 2] 

[0 0 0 3] @*«»*^ffifDX-AUVX^ LTtitJt 

5l5ct <9 3 8$^J5S:^4S¥«fife(7)t><7:);6^P;^^;h.r:fc'9. 
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<s 3f^^m(7)X-AU:/X-C*{i3»«^60t>COt>|i^ 

[0 004] ^ffiFit^S 3ffiFtftm(^5@«:»«5R^ffi<7)X- 

i:.U>-X^ LTIi, ti^^ct *:)4^^^^1 0-133115 
^{d:Wi-^^m^^ 10-39214 ^{c^mRXf^mW- 1 0 
- 1 0 4 5 1 S^-{£knt>m^^tlX\^^i>o 
[0 0 0 5] 

10 0 0 6] *:%^Ji;5>d-5^S«w«;^f/^^tt)^t<^ 
[0 0 0 7] 

[0 0 0 8] fip-^. i^<2^{RiJJ: «9)ili{c. ^(Dm.^.^m^m 

3ocou:/XS¥:65ifeT^«^riS]ic^«L, 

2. 5f&^Ji(DX— i^^'^/X{zioV^T. ffirlSBi i^^-x 

X, ite«cfflllS;ifi®«riR](t^:&(?5p<^^;«7^?i^4^col^2 
V-X. :&cDm3 u>'X<bjEco^4 u^^XJ; •9«^fti-^o 

[0 0 0 9] mc. ^mmi uiyy<U(Dm \ ^i^^t"^ 

4 U'>X(7)riy-<^^^tt^iXv 1, v4^-rs<i:^. 
[0010] 

V 1 >5 0 • • • (1) 

V 4 < 3 0 • • • (2) 

M{:i> tftlSUl i^>^XS¥co:l.^Sgft^ f l ^ ffllS^ 
1 u>Xf¥4i(^^3 U>-Xco:^„^Sgg|^ f L 3 t-f-'S^ 

[0 0 11] 

1. 3<fl/fL3<2. 0 •••(3) 
JEtC. ttrlES2 l^:/XS$;d5 2fecoAl^>^X^'g';9^. ;6-o 

0< (D23T-D23») / (Dl2»-D 

ttrismi uvx^co^^w-^SEit^ f 1. :g:^,,^^r* 
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tfrlE^2 U>'XS^c7)«:t^fe<^{l'j<i:St^^{|iJcDU>X;65<h 
[0012] fulE^ 1 i^>:^m<DmM.m^^ f 

[0 0 13] 

1. 1 5< f T/ I f 1 I < 1. 4 0 • • • (4) 
X8^. MP«E<9. iE(7):te,^gg|j|^:^-r5>S2 U^^XS^, 

iEt^:^.-^,iiggi^;iri-6^3 wvxg^j: 

H 2 u vxp(?:)PflRa;()Si«/>i-5 J: 5 {cffrie 3 oco u vx 

mt^±x%'^^\^\z^W}\^^ ^m,^i^^x(Dm.^^mtm. 

X— i^uvXi-j3V>T, m^%2\^i^:<mt^2l^<D^i- 
i^X^^^. ;&^ot(rlE^2 w>'Xi|coSfcfe(*:{|iIi:ftfc 

^{&iJ(7:>UVXj55^ t,t-lUVXT*fel9. tfrlE2fe(7)AU 

>'y«D^(o—:^t^^u>xt^^^t\.x^^. JEf-SiriE 
Ifi uvxa^(^^S^gE«|$r f 1. ^m.^ii^X<D±-?h<D^. 

[0 0 14] 

1 . 1 5 < f T/ I f 1 I < 1 . 4 0 • • • (4) 
[0 0 15] 

V f > 5 0 • • • (5) 

V r < 3 0 • • • (6) 

xi¥, ppg^t). iE(oM^^m^^'t^%2\^i^xn. 

E<0*.,^gg|!S^^r-rS^3 Ui^XS^J; M^^, 
/^.«;^)-P>«^>,^i^-^co^»(;i|^L. tfJlEm 1 i/V-Xf^t 
m 2 U :/XS^(Dr^Ri;6S^{i^t-S J: 0 t^ffllS 3 oc^ U :xX 

fS] { C ^ Sb -r 5 r :7 — ;^ >- ^ ^ 9 X — U > X 

vXS^cDr^Pl^Dm. 112 UVX^irlgS U>X»(D 

[0 0 1 6 J 

r)<0. 22-- - (7) 
[0 0 17] 

1 . 1 5 < f T/ I f 1 I < 1 . 4 0 • • • (4) 
MtC, S5ism3 UVXS¥7!)5^>;:^< t> i®^^tt75>ibl^ 
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[0 0 18] Mt::. SfriEm2 uvxi¥;d5 2tt:<^^ uvX 

[0 0 19] trriE^^{ca!-<f::X-i^U>'X^ffi 

[0 0 2 0] /jrio, *:^5^{c*5*t^^f&lt^(i. 

[0 0 2 1] X. ;*:^0^fciott6 ruvxs^j .tfi. ^ 

fri:7'.^oTl!i< U>X(^m^'g'^ii:^v>^o X. 1 
UVXpfl, IftcDU^-Xf^^J^^^bT^^oTV^Tt <tV^ 

[0 0 2 2] JeJL±(D«fi&^cio^^r. ^(DmM.mm^^'t 
u>'XPi:E(D:^.«^,sgSi^*'rsm3 i^^xmx^m^ 

^(Du>xmi>^±x^m:^\^{z^^i.x^mttt^^2. 5 

ma i^>'X<i:jE(^m4 u:^x-e«^-rs^, ^^i,-^^S"e 
[0 0 2 3] 7^.^ib\ _bfS(^m 1 i^^xmi^. m 1 ^ vx 

[0 0 2 4] -^{'^1 1^>X|^;6S:^T% 

^ ^i^A.XAE(Dm2U>y<^. 113 U>'XS$^W-r5X 

S2 u>^X|^<@>!rtcfl&^feitz^^MjEi-^co;isij^L 
[0 0 2 5] mi u-^XftcptD:© u>-x-e^^i-'5f»^ 

T% ^iO^jEtmi u>-Xi¥*(D:EU>'XT*5li^-r-5jE 
<^«^feltX^-etT5:6^ (1) . (2) ^JSJSi- 

[0 0 2 6] Mfw^f*^ (3) ^«J£-r5<t 5«-®*r;^ 
^ia^>t-S<!r. ms u>'XT'^tfi:^^xfc5t^}dS_biEm4 

iiiEm4 u>'X(^^^feiR^(DMiE^«)^«:i«i6§:i^:d5 
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[0 0 2 7] ttrlE||2 UVXi¥;05 2fe(D*U>^X^ 

-g-^^f, 75^otirf5m2 uv-XS^^DSt^it^frmfjir^^^dijc^? 
u>X:^i5i: ti{ZiEuvX-efc>9, trlfE 2 uvXcT) 
F^co— :fe-;ei5:Eu>'X^^#^nTV^'5 J: 5i::-r'5^> ^ 

2 u>'X»rt-e<7)@»f:^iE^;$5gElllS-eiE • ^ • iEOV^^^ 

O 2 «cc^^ u VXOf^tT)— ;fe-;d5ig'g^ ^ ti SiiE >'X{1, 
^2 U'>^Xp<Oftt>^^^il'JcOiEU>X;0\ m2U'VXS¥ 
(7)at>fl^{ft'it?^w:-^X-CfcoTt> J:v^L. S2U>'X|¥co 

te<7):E :xXT*>o T t> .t V \ 

[0 0 2 8] 3^. ^(Om^ti^2^\Z^m\.. -^^lE 

^l^^tm-^-t^ZtX. m2\y>yCm\HX<DUl^X<D 

ft^^^;^^#< UU'VXcott±]f:^:*^t <-r5c 

t^s ±!E(7>«at^-r^r <tt?WSU{'U>'X$rJ?<i-^i£:^ 
^ti^.e<. m2 U^XS^^zi hCli-^r ^;6^T*# 

[0 0 2 9] 3?:, mzmt^m 1 i^>:^m(Dmmti^^w 

^ (4) ^^gU^-rs J: u^X<D^ft<i:M 

[0 0 3 0] ^{zmmmi ^^^^mcomh^i^i^mt 
^^^f+^ (5) , (6) ^m^-r^xoiz-r^t. ^ 

[0 0 3 1 ] X. J: "9 . :ftc^^„^£§BI^^-r^^ 

lUVX©. MPJR*?, IE(0^fe.iSgg«I^Wi-5m2 ^'V 
Xg¥i::Eco:fe,«^£§gi^:t-f-5m3 u>-XS$J:9«^g$ 

vxs^^ m 2 u>-xs¥oraPB;65«^{i^i-s X 0 fcmriE 3 o 

OU^XS¥;05:^r3ttt*-I^tw#«iL. flu IB^ 3 U >- Xi^ 

XfcioV>T, M*,,^5^T'OgtllEm 1 i^:/XS^^^2 u^- 
XSf<DFaRi^Di2w. 112 u:^Xi$t||3 u^-Xi¥(^|ffl 
Pi^D23w. ^^..^mx(r:>m^m\^>':<mtm2u> 
Xpor^Ri^DizT. M2 u:/XS¥.i:l|3 U>Xi¥<7)PBT 

is5^D23Tti-5^> ^{4=^ (7) ^m^^^^o\cm 

3 i^>:^m^^m^^^tW,2 u>XS¥}::^-t-5m3 u 
>'XS^(?5^f^i:7;^-~;^v->-^(7D^i!ja(7)'g^ff«r/h^ < 

||;^S/J^$V^X-i^u>X^#-5rir*s-C#-5o 7 
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[0 0 3 2] :^^mr\ mR^mmi^-^<Dy^—ti'y>' 

tm2 u>'XS¥}rifi^v>fct#.ir, mhm^^^^fzt^ 

6o \^fzt-oX. S3 UVXaf(7)S2»j#^^m2 U>X 

hmmt'r^:LtX\ S3 uvxpcoiEib^^^/hM^l: 

[0 0 3 3] 3^. ^^Um-t^m.'^MXjECDm.tfj:^ 

[0 0 3 4] Mtc. IS3 u>XS^>Sr/>/^<— o(?5®^3t 

[0 0 3 5] ^^:Jb\ :z|s:^0^{CjoV^r(i, X— jUU^X^ 
^fl^ (X-^V-i/) -^5^1^. Si -^2 •S3U:/X 

[0 0 3 6] X. :^—2-s^i^:<^mM^Mt^^^%M.^ 

miimci^-r^^oic. mii->'^mtm2u>'::<m^^ 

XS¥;65^{S!ii;i^il}L, ^o^. ^^^flyiw^BP^j-TS J: 9 
Lfz:^^m^l^\^\ S3 uv-XS^ti^iliJt^^};!^!!! 

m\z»tbL. ^(om. !^i^m\:i1^9b't^^o\zi.xh^ 

[0 0 3 7] X. ^-M.i^:y:^^mm.^m^ibMm.^i^ 
^mm-r^miz.^ mi i-:y^mtm2 u-^-xpcT^racogg 

X-i.u:^X^^:^,,^.$S;6^ibg,1^..SiiSS--^<»-r'5^ 
fc. mi i^^XS^Ii«{l!j(ii^«ii-5t^iif^f::UTtav^ 
255, j^^'^THSl i^^-Xi^^OS^iliJtc^itiL. ^co^. 
^^^fiiJt::^tti-5<t 9icL:rc*;d5»^Uv\ 32.. S3U 
>'X8¥fittS«Jo;t^{w5f*»j-r5J:5{wLTt)av>L. i^'f 
^T*liS3 wvxp^i^^dfjfci^l&u. ^o^. ifeft^fflflt:: 

[0 0 3 8] X. ;*:^0>^cDX-AU>'Xfi. 3 o^±(D 



l/>Xp^^LTl^TtiSV\ /^jb\ 3oa±(7)U>X 
S¥^Wi-5^^. S4 U>'Xi$^:^t-^^^fl, S3U 

xm^^i-^m^it. S4uvXs^j:i9«<|i]i3Sitsr 

[0 0 3 9] X. *^^<^X-AU>^X(i, ±U>'X;dS 
;;{/^^u:/Xt?$>5r <b;65*f^H/>;d^ msi->Xm<0 
S2 U^XS^CO^^LTV^S 2o<DU>'Xfi 

[0 0 4 0] 3^. *^eq<75X— i^Ix:/Xji, -Ti^iJ^/U^ 
[0 0 4 1] X. 2ts:^e>^OX-i.uvXJl, gj^^ci:^ 

[0 0 4 2] ;$:^0>^(DX— AU>'X{-$?il;^^T'v:?^/UX 

hi:S2 • S3 \^i^y<n^^t^=L-y h^^Wi^ 
iir5i:5i^«^Sb. ^#(7)^^ 5/ h (cS 3 u>Xi^§rig 

m^^^m2<D^-^^mi>. m^^ty^-^i^^i^ 

$:m\ SiTfESS UVXS¥(D5|^»i$:S'J|Bl-r5CPU^^ 
>i5^3^Jlilj«m-^^-=e^ ^ — r 5 L C D ^OUtfe*^ 
[0 0 4 3] 

[0 0 4 4] f :±m<DM.^Mm 



F n 0 




0) 




R 




D 




Nd 


u>^xun(Odmx(Dmmm 


V d 




f 1 


mi i->':<m<Dm.^mm 


f L 3 


mi >^>X|¥4^cDS3 uvXo:^.^^!!! 


f T 


ft 5 coS^,.«Sg« 


V 1 


Si i^^-xs^oSi u:/X(^T^^$c 


V 4 


Si i^>'XS¥<^S4 u^xc^r 'y-<S 


V r 


Si v^>-Xl¥<Z)S:t>4^ft^{l'Jt:iiE®$n'5U':/X 
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Di2w : ^M.^t^lZ:}sn^mi l^>:^mt^2 UVXi¥ 
D23W : MS^.,^,iffi(w:jottSI|2 uvXS¥,irl|3 U^-Xi^ 
D,2T : g*,.«SgS(Z:fe*t5^ 1 UvXS^^M 2 1^>'XS¥ 

hVR 
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D23T : S:^.«5SJr:fe{t'5m2 U>'Xl¥<i:m3 UVXp 

ntmm,-:>j\^(Dn^^\it^'rt. Tie r^u co^t 

[0 0 4 5] 

[ici] 



[0 04 6] H: 
[0 0 4 7] 



' Wl-(K.H)hVR' -^*'- " 

[^1] 
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[0 04 8] 



f = 7.153-'20.207 . 


Fno=2.B8^.22 . 4>b31 


.2* -^11.8* 


SNo. 


R 


0 


Nd 


vd 


1 


25.077 


3.90 


1 .51633 


64.1 


2 


-200.706 


0.20 






3 


15.899 


0.80 


1.77250 


49.6 


4 


8.698 


3.50 






5 


-26.787 


0.80 


1.79952 


42.2 


6 


10.300 


2.40 






7 


14.697 


1.70 


1 .84666 


23.8 


8 


52.141 


A 






9 


19.581 


1.40 


1 .77250 


49.6 


10 


-54.557 


0.20 






11 
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